A novel Gram-stain-negative, non-gliding, facultatively anaerobic and rod-shaped bacterium, designated X7 T , was isolated from marine sediment taken from the coast of Weihai, China. Strain X7
The genus Salinimicrobium, a member of the family Flavobacteriaceae [1] , was first proposed by Lim et al. [2] by the reclassification of the species Salegentibacter catena [3] as Salinimicrobium catena and by the accommodation of a facultatively anaerobic, non-gliding and oxidase-negative bacterium, Salinimicrobium xinjiangense. At the time of writing, the genus comprises seven recognized species, S. catena [2, 3] , S. xinjiangense [2] , S. terrae [4] , S. marinum [5] , S. gaetbulicola [6] , S. sediminis [7] and S. soli [8] . Members of the genus Salinimicrobium have been isolated from marine environments such as sediments and saline soil. In this study, a novel non-motile, Gram-stain-negative and facultatively anaerobic bacterium, designated X7
T , was isolated from a marine sediment sample collected from the coast of Weihai, China (36 54¢ 32.6¢ N 122 15¢ 16.2¢ E).
Strain X7
T was isolated from a sediment sample using the standard dilution plating technique on marine agar 2216 (MA; Becton Dickinson) for cultivation at 28 C. After isolation and purification, the novel strain was cultivated at 28 C on MA and stored at À80 C in sterile 1 % (w/v) saline supplemented with 15 % (v/v) glycerol. Two reference strains, S. marinum KCTC 12719 T and S. gaetbulicola KCTC 23579 T , were obtained from the Korean Collection for Type Cultures (KCTC) and used for comparative purposes.
Gram staining was carried out as described by Smibert and Krieg [9] . Cell morphology was examined by using light microscopy (Ci-L; Nikon). Gliding motility was observed on marine broth 2216 (MB; Becton Dickinson) solidified with 0.3 % agar according to the methods of Bernardet et al. [1] . Growth under anaerobic (10 % H 2 , 10 % CO 2 and 80 % N 2 ) and microaerobic (5 % O 2 , 10 % CO 2 and 85 % N 2 ) conditions were determined by cultivation in an anaerobic chamber on MA with or without 0.1 % (w/v) KNO 3 for 2 weeks at 28 C. Growth at 4, 8, 15, 25, 28, 30, 33, 37, 42, 45 and 50 C was investigated on MA. The pH ranged from 5.5 to 9.5 at intervals of 0.5 was determined in MB for growth with supplement 20 mM MES (pH 5.5 and 6.0), PIPES (pH 6.5 and 7.0), HEPES (pH 7.5 and 8.0), Tricine (pH 8.5) and CAPSO (pH 9.0 and 9.5) buffers (Sangon). The tolerance to NaCl was tested using a medium containing 1.0 g l À1 yeast extract, 5.0 g l À1 peptone, 20.0 g l À1 agar, 3.2 g l À1 MgSO 4 , 2.2 g l À1 MgCl 2 , 1.2 g l À1 CaCl 2 , 0.7 g l À1 KCl, 0.2 g l À1 NaHCO 3 and distilled water, supplemented with 0.0-15.0 % (w/v, at intervals of 0.5 %) of NaCl. Oxidase activity was determined using a bio-M erieux oxidase reagent kit according to the manufacturer's instructions. Catalase activity was tested by bubble production using 3 % (v/v) H 2 O 2 solution. Hydrolysis of agar, starch, CM-cellulose, alginate and Tweens (20, 40 , 60 and 80) and reduction of nitrate were investigated according to the methods described by Dong and Cai [10] . Since no growth occurred on Iso-Sensitest agar or Mueller-Hinton agar, susceptibility to antibiotics was performed on MA at 28 C for 5 days using filter-paper discs containing various antibiotics, as described previously [11] , and according to procedures outlined by the Clinical and Laboratory Standards Institute [12] . To detect the spores, strain X7
T were cultured on MA supplemented with 10 mg l À1 of MnSO 4 for 2, 3, 5, 7, 10 and 14 days according to the Schaeffer-Fulton method [13] . Acid production from carbohydrates were performed by using an API 50CHB fermentation kit (bioM erieux) and carbon compound oxidation was tested using Biolog GEN III microplates (bioM erieux) following the manufacturer's protocol. Other physiological and biochemical characteristics were examined using API 20E and API ZYM kits (bioM erieux) according to the manufacturers' instructions, except that the salinity of the suspension medium was adjusted to 3 %.
Cells cultured on MB at 28
C for 3 days were used to determine the fatty acid, respiratory quinone and polar lipid compositions. Fatty acids were extracted, methylated and analysed by using the standard protocol of the Microbial Identification System (Sherlock Version 4.5; MIDI database: TSBA40) [14] . Respiratory quinone was extracted, purified and analysed by high-performance liquid chromatography (HPLC) [15] . Polar lipid analysis was carried out by the Identification Service, Leibniz Institut DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen, Braunschweig, Germany. The genomic DNA of strain X7 T was extracted and purified using a genomic DNA extraction kit (Takara) and the DNA G+C content was determined by using HPLC as described by Mesbah et al. [16] and lDNA (Takara) was used as a standard.
The 16S rRNA gene was amplified using PCR with two universal primers, 27 f and 1492 r [17] . PCR products were purified by a PCR product purification kit (Tiangen), ligated to the vector pGM-T (Tiangen) and cloned according to the manufacturer's instructions. Sequencing reactions were performed by Shanghai Sunny Biotechnology, China. The
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Salegentibacter salinarum ISL-4 T (EF612764) T (1448 bp) was submitted to GenBank and EzTaxon-e server (http:// www.ezbiocloud.net/) [18] to search for similar sequences. The 16S rRNA gene sequences of novel isolate and related species were aligned using CLUSTAL_X (version 1.81) [19] . Phylogenetic trees were reconstructed using three different methods, neighbour-joining (NJ) [20] , maximum-likelihood (ML) [21] and minimum-evolution (ME) [22] algorithms, which are available in MEGA version 7 [23] . The evolutionary distances were computed using Kimura's two-parameter method [24] and are in the units of the number of base substitutions per site. Bootstrap values were calculated based on 1000 replicates.
The NJ phylogenetic tree based on 16S rRNA gene sequences of strain X7
T revealed that the strain formed a distinct lineage within the genus Salinimicrobium (Fig. 1) . The nearest neighbour of this strain was S. gaetbulicola KCTC 23579 T , with a 96.3 % 16S rRNA gene sequence similarity value. The sequence similarity values of strain X7
T with the other Salinimicrobium species were in the range of 95.0-95.9 %. The ML and ME trees also illustrated that strain X7
T clustered with species of the genus Salinimicrobium (Figs S1 and S2, available in the online Supplementary Material). Based on the results of the phylogenetic analysis and 16S rRNA gene sequence similarity values, strain X7
T was considered as a novel species of the genus Salinimicrobium.
Cells of strain X7
T were Gram-stain-negative, non-gliding, facultatively anaerobic, rod-shaped and formed circular, mucous and yellow-coloured colonies on MA after cultivation at 28 C for 3 days. Spores were not observed. Strain X7
T was found to grow at 4-45 C (optimum at 28-30 C), pH 5.5-9.0 (optimum at 7.0) and with 0-12 % (w/v) NaCl (optimum with 2-3 %). Susceptible to erythromycin (15 µg), ampicillin (10 µg), penicillin (10 µg), rifampicin (5 µg), nalidixic acid (30 µg), lincomycin (2 µg), acetylspiramycin (30 µg) and clindamycin (30 µg). Resistant to tobramycin (10 µg), tetracycline (30 µg), neomycin (30 µg), gentamycin (10 µg), sulfamethoxydiazine (10 µg), streptomycin (10 µg) and kanamycin (30 µg). The major fatty acids of strain X7 T (>5 % of the total fatty acids) were anteiso-C 15 : 0 (18.3 %), iso-C 15 : 0 (16.9 %), anteiso-C 17 : 1 !9c (12.4 %), iso-C 17 : 1 !9c (10.6 %), C 17 : 0 2-OH (9.9 %) and iso-C 17 : 0 3-OH (5.8 %), showing a profile essentially similar to those of S. marinum KCTC 12719 T and S. gaetbulicola KCTC 23579 T with differences in the proportions of some fatty acids ( Table 1 ). The major polar lipids of strain X7 T were phosphatidylethanolamine, one unidentified phospholipid, one unidentified aminolipid and five unidentified lipids. Two unidentified aminolipids and one unidentified phospholipid were present in a moderate to minor amount in the polar lipid profile (Fig. S3) . The polar lipid profiles of strain X7 T and S. gaetbulicola KCTC 23579 T both included one phosphatidylethanolamine, two phospholipids and four unidentified lipids [6] . The predominant respiratory quinone was MK-6, in line with all members of the genus Salinimicrobium [2] [3] [4] [5] [6] [7] [8] . The DNA G+C content of the novel isolate was 46.7 mol%, which is within the range reported for Salinimicrobium species (40.9-47.5 mol%). The main physiological and biochemical characteristics of strain X7 T and the related neighbours are given in Table 2 .
Strain X7
T shared many similar biochemical and phenotypic features with recognized species of the genus Salinimicrobium. All strains were Gram-stain-negative, catalase-positive, non-spore-forming rods and had the same respiratory type of metabolism. However, the novel isolate was distinguished clearly from its reference strains by the ability to grow without NaCl, produce acid from erythritol and resist neomycin and kanamycin, by the inability to produce acid from D-fructose and by the absence of esterase (C4), b-glucosidase and N-acetyl-b-glucosaminidase activities. In contrast to its closest species, S. gaetbulicola KCTC 23579 T , strain X7
T could grow at 4 and 45 C and not produce acid from cellobiose and trehalose. It was resistant to tetracycline, but not to ampicillin. In contrast to S. marinum KCTC 12719 T , strain X7 T could produce a-chymotrypsin and trypsin, hydrolyse Tweens 20 and 80, but not produce nitrate reductase, oxidase, b-galactosidase and cystine arylamidase. In addition, strain X7
T was negative for VogesProskauer reaction, H 2 S production and acid production from glycerol, D-xylose, D-mannitol, lactose, sucrose, raffinose and D-galactose.
The results of the biochemical, chemotaxonomic, phylogenetic and genotypic analyses suggest that strain X7
T is a novel species belonging to the genus Salinimicrobium, for which the name Salinimicrobium flavum sp. nov. is proposed.
DESCRIPTION OF SALINIMICROBIUM FLAVUM SP. NOV.
Salinimicrobium flavum (fla¢vum. L. neut. adj. flavum yellow, the colour of the colonies). Cell ( The type strain, X7
T (=KCTC 42585 T =MCCC 1H00115 T ), was isolated from marine sediment off the coast of Weihai, China. The genomic DNA G+C content of the type strain is 46.7 mol%. 
